: Expanded 2D NOESY spectrum of T12 (500 MHz; 25°C; strand concentration ~ 3 mM; 10 mM KH 2 PO 4 /K 2 HPO 4 , 70 mM KCl and 0.2 mM EDTA, pH 7.0 in H 2 O/D 2 O 9:1; total volume 0.6 ml; mixing time 180 ms) correlating bases M CH 3 -8 protons and sugar protons H1' and H2". Figure S4 : Schematic representation of all the theoretical quadruplex structures for F13 (T 1 M 2 G 3 M 4 G 5 T 6 ) in which canonical G and M residues adopt anti and syn glycosidic conformation, respectively. Anti and syn residues are in grey and black, respectively. For each structure, equivalent residues are identically named. T residues have been omitted for clarity. Structures A 4 , (AB) 2 and A 3 B have been ruled out according to NMR data and symmetry considerations. Figure S5 . CD spectra of ODNs F23 ( ____ ), F34 (.....) and T23 (---) at 20°C, strand concentration 0.1 mM, 10 mM KH 2 PO 4 /K 2 HPO 4 , 70 mM KCl and 0.2 mM EDTA, pH 7.0. Figure S6 . Non-denaturing PAGE. Samples were loaded on non-denaturing gels, and gels were run at 5°C. Oligonucleotides were revealed by UV shadowing. Lanes "-" correspond to the sequence pre-treated with LiOH (40 mM, 5' at 80°C) followed by neutralization by 40 mM HCl and immediate loading on the gel. Lanes "+" correspond to the native samples prepared in the NMR buffer (10 mM KH 2 PO 4 , 70 mM KCl and 0.2 mM EDTA, pH=7). Figure S8 : Schematic representation of all the theoretical quadruplex structures for F12 (T 1 M 2 M 3 G 4 G 5 T 6 ) in which canonical G and M residues adopt anti and syn glycosidic conformation, respectively. Anti and syn residues are in grey and black, respectively. Residues have been labelled according the position in the sequence. T residues have been omitted for clarity. Figure S9 : Schematic representation of all the theoretical quadruplex structures for F24 (T 1 G 2 M 3 G 4 M 5 T 6 ) in which canonical G and M residues adopt anti and syn glycosidic conformation, respectively. Anti and syn residues are in grey and black, respectively. Residues have been labelled according the position in the sequence. T residues have been omitted for clarity. Structures A 3 B, (AB) 2 and A 2 B 2 have been ruled out according to NMR data and symmetry considerations. 
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